GABAergic inhibition plays a critical role in the regulation of neuronal activity. In the neocortex, 21 inhibitory interneurons that target the dendrites of pyramidal cells influence both electrical and 22 biochemical postsynaptic signaling. Voltage-gated ion channels strongly shape dendritic excitability and 23 the integration of excitatory inputs, but their contribution to GABAergic signaling is less well understood.
Introduction
one contributing factor may be variations in intrinsic dendritic properties, like voltage-dependent channels, normal balance of excitatory and inhibitory signaling is thought to occur in a number of neuropsychiatric disorders, including autism and schizophrenia. Indeed, in Fragile X syndrome, loss of FMRP produces a term plasticity of glutamatergic synapses. In particular, studies have focused on spike-timing dependent 223 plasticity (STDP), where bAPs can potentiate or depress synaptic inputs depending on their relative 224 timing to synaptic activity (Magee and Johnston, 1997; Markram et al., 1997) . For example, EPSPs in 225 CA1 pyramidal neuron dendrites can inactivate KA channels, enhancing the dendritic invasion of somatic 226 action potentials and subsequent plasticity (Hoffman et al., 1997) . Recent experimental and 227 computational studies have also suggested a key role for GABAergic inhibition in spike-timing dependent 228 plasticity (Cichon and Gan, 2015; Hayama et al., 2013; Paille et al., 2013; Wilmes et al., 2016) . For 229 example, focal activation of GABAergic synapses in CA1 dendrites was shown to convert long-term 230 potentiation to depression due to negative regulation of dendritic Ca2+ influx (Hayama et al., 2013) .
231
Together, these various findings suggest that the interaction of NMDARs, KA channels, and GABAergic 232 inhibition may strongly contribute to the development and maintenance of cortical circuits.
233
It is intriguing to speculate that expression patterns of KA channels may also explain some of the 234 recent diversity in studies examining GABAergic control of dendritic ΔCa2+. Previous work from our lab 235 showed that inhibition could be highly compartmentalized in layer 2/3 pyramidal neurons, with 236 neighboring spines exhibiting markedly different amounts of inhibition (Chiu et al., 2013) . In contrast, work 237 from other groups has shown that more broad dendritic inhibition can occur in L5PNs and hippocampal 238 CA1 pyramidal neurons (Marlin and Carter, 2014; Mullner et al., 2015; Stokes et al., 2014) . Differential 239 expression and recruitment of voltage-gated conductances, such as KA channels, would be expected to 240 contribute to the heterogeneity of inhibitory function across cell types.
241
Our computational modeling provides additional insight into the biophysical mechanism 242 underlying the interaction of KA channels and GABAergic inhibition. We found that decreasing the 243 potassium conductance, rather than increasing the bAP amplitude per se, was necessary to enhance 244 dendritic Ca2+ inhibition. This phenomenon is directly due to the broadening of the bAP duration and 245 subsequent reduction in the integral Ca2+ current (see Figure 6A ). This finding suggests that a major 246 contributor to the efficacy of GABAergic regulation of action potentials is the relationship between bAP 247 duration and Ca2+ current. In addition, our computational modeling suggests that the enhancement of 248 GABAergic inhibition is a general biophysical feature of channels that broaden action potentials. AP width 249 has been linked to the coupling of AP into dendrites and dendritic location (Golding et al., 2001; Stuart et 250 al., 1997) . Furthermore KA channels have been linked to both activity dependent as well as cell type to be important factors in altering the dendritic influence of GABAergic synapses, driving cell type-and findings are consistent with previous experimental and computational studies demonstrating the activity-260 dependent amplification of trains of bAPs and bAP width in L5PN apical dendrites (Grewe et al., 2010;  261 Kim et al., 2005; Larkum et al., 1999) . Our results suggest that the dynamic properties of active dendritic 
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(1 m length, 0.07 m diameter). A medium voltage-gated calcium channel was inserted into the dendritic 372 spine and neighboring dendrite such that currents through these channels would minimally impact 373 membrane potential (Almog and Korngreen, 2014) . GABAergic synapses were modeled as an 374 exponential synapse contacting the dendritic shaft located 123.5 µm from the cell body. We modeled KA 375 currents using a previously published channel definition that fits observed A-type potassium currents in 376 distal dendrites and altered the expression pattern of this channel and sodium currents in the apical 377 dendrite (Acker and Antic, 2009; Migliore et al., 1999) . In order to reproduce our experimental conditions, 378 an iterative search was conducted to find a somatic current injection that maintained the somatic resting 379 potential at 64.00 +/-0.0001 mV at the cell body for each condition tested. Similar to our experiments we Figure 6 
